Local metabolic alterations were induced in seven TN dogs by close intra-arterial infusion of potassium (0.1 meq KC1 in four dogs during spontaneous arterial flow and 0.2 meq KC1 in three dogs during constant pulsatile pump perfusion) and of hyperosmolar glucose (500 mg of 50 % glucose in four dogs with spontaneous flow and 2,000 mg of 50 % glucose in three dogs with constant flow) solutions. The response to an equivalent volume (l-2 ml) of intra-arterial isotonic saline was determined as a control in each animal.
The infusions lasted for 30 s and following recovery were repeated with a simultaneous 30-s hindlimb static contraction in the same leg. The femoral venous effluent was drained into a reservoir during the course of potassium and glucose infusions, and a venous sample was obtained after 30 s of infusion was analyzed for serum potassium and osmolality. This protocol was utilized to determine the reflex effect of local increases in potassium or osmolality on systemic pressure, heart rate, and local vascular resistance (perfusion pressure during constant flow studies) and the effect of these infusions on the systemic pressor response to a hindlimb static contraction.
RESULTS
The circulatory response to sustained 30-s hindlimb con- Fig. 2 . In four other dogs, breathing spontaneously, tibia1 nerve-stimulated hindlimb static contractions were associated with a pressor reflex (MSAP increased from 112 to 123/ mmHg and heart rate increased from 174 to 2 12/min) and a reflex increase in respiratory rate from 6 to lG/min. An illustrative record from one of these closedchest preparations is shown in Fig. 3 . During the course of most hindlimb static contractions, a progressive increase in mean femoral arterial blood flow occurred. In several preparations the initial 5-10 s of contraction was accompanied by a decrease in femoral flow followed, in turn, by an increase above control levels. A marked hyperemic response in femoral flow was observed in all animals immedi- These factors may have influenced the magnitude of the systemic pressor response since Coote et al. (2) were able to show a direct relationship between contractile force and the systemic pressor response during tetanic conaractions of the triceps surae in the cat (2). The intensity of contraction may also have influenced the limb blood flow pattern.
Femoral arterial flow increased throughout the period of static contraction in our studies utilizing the skinned, autoperfused hindlimb (see Fig. 3 ). The marked postcontraction hyperemic response suggests, however, that the flow' increment during contractions was inadequate for the metabolic demands. The degree of vascular occlusion in these studies was directly related to the intensity of contraction and was greater for isometric contraction than for isotonic contractions.
The experimental preparations utilized in these three studies varied a good deal from our preparation, and the increase in femoral arterial flow that we observed during tetanic contraction of calf muscles in the immobilized hindlimb probably reflects several factors : I) the reflex increase in perfusion pressure; 2) low-intensity contraction of some muscle groups with unimpeded metabolic vasodilatation; and 3) vasodilatation of nonstimulated inactive muscle groups in the area of perfusion. Mean systemic blood pressure in our studies showed an average increase of 12 mmHg during ventral root-stimulated hindlimb static contractions, and this pressor response was accompanied by a minimal rise in heart rate, increased cardiac contractility, increased stroke volume and cardiac output, and a minimal decline in calculated systemic resistance. The magnitude of the pressor and rate response in these anesthetized dogs was less than that usually seen during submaximal (25- 24) . In man the venous effluent from an arm performing static exercise has been shown to contain progressively increasing concentrations of potassium in a pattern that correlates well with the development of hemodynamic responses to the exercise (4). Small but consistent alterations in femoral venous potassium, oxygen and carbon dioxide tension, and pH and less consistent alterations in osmolality occurred during handlimb static contractions in our studies (see Table 2 ). We infused hyperosmotic glucose and potassium solutions into the experimental limb in order to determine if the observed alterations in venous blood constituents, presumably reflecting interstitial alterations, could reflexly affect systemic hemodynamics in the canine model for static exercise. As shown in Table 3 
